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In response to the changing economy of Kentucky tobacco, producers are seeking
an economically viable alternative that can be produced on a similarly small acreage.
Blueberries are an emerging crop that satisfy the needs of these producers and are popular
with consumers for their flavor and health benefits. In addition to selling the berries,
local producers are experiencing much success selling blueberry plants to homeowners
and other producers. However, the protocol for propagating specific cultivars under local
environmental conditions is unknown. Rooting percentages for producers has been
extremely variable.
A two year study conducted at Western Kentucky University investigated asexual
propagation of four commercially significant cultivars of Vaccinium

corymbosum,

highbush blueberry, 'Jersey', 'Elliot', 'Bluecrop', and 'Bluejay'. The study was a
randomized complete block design with four replications. Cuttings were taken from a
producer's field in Metcalfe County and planted in a bed of pure peat under a mist system
at the Western Kentucky University Agricultural Research and Education Center.
iv

Propagation techniques were designed to closely mimic the systems used by producers.
The effect of cutting phenology, rooting hormone, and cutting location along the stem
was investigated as they affected rooting percentage, and dry matter mass of leaves,
shoots, and roots. Hormones had no effect on rooting or growth of first year cuttings.
The greatest rooting percentages and dry mass gain was found in descending order,
'Jersey', 'Elliot', 'Bluecrop', and 'Bluejay'. There was a correlation between location of
the cutting and time of the year the cutting was acquired. Basal cuttings performed well
early in the season, while apical cuttings performed well later in the season.
The effects of four weed management schemes were investigated on berry yield
components and new growth in an established orchard of 'Bluecrop' blueberries in
Metcalfe County, Kentucky. The experimental design was a randomized complete block
with four replications. Plots consisted of six established plants but data was collected on
the innermost four. Treatments were weed-free strips 0.609 or 1.828 meters wide within
the row, mowing, and an untreated control. Weed-free strips were maintained as
necessary with directed sprays of labeled rates of glyphosate, a phloem-mobile, nonselective herbicide. Highly significant differences in new growth were noted during both
years from the herbicide-treated plots compared with the non-treated plots. In 2005,
highly significant differences were noted within total berry weight and berry weight per
plant from the herbicide-treated plots compared with the non-treated plots. In 2006,
highly significant differences were noted within total berry numbers, number of clusters
per plant, and mean berries per cluster from the herbicide-treated plots compared with the
non-treated plots.
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Chapter 1
Introduction
Experiment I: Asexual Propagation Study

Blueberries (Vaccinium corymbosum) are plants native to North America. They
occur naturally from Nova Scotia and southern Quebec west to Wisconsin and south to
northern Florida and southeastern Alabama (Gough 1994). Though Native Americans
have collected and eaten blueberries for millennia, they are a relatively new plant to
conventional agriculture. Trehane (2004) noted that limited attempts to transplant and
grow plants from the wild began around the 1890's. Initial attempts failed due to the lack
of knowledge that blueberries require low pH. Elizabeth White, a cranberry farmer in
New Jersey, and Frederick Coville, a botanist for the USDA, united to begin cultivation
on blueberries in 1906. White sent workers to the forests surrounding her cranberry bogs
to collect plants that had unusually large berry size. The first cultivars were named
according to these men who discovered the plants. After four years of studying and
cultivating new plants, Coville published the first manuscript on blueberries in 1910.
There are approximately 65,700 acres of blueberries currently in production in
North America. The top three areas, in terms of acreage, are Michigan (17,500), British
Columbia (11,000), and New Jersey (7,500) (Jimenez et. al., 2005). The northwest is
experiencing the fastest expansion in terms of acreage (Trehane 2004). Kentucky is
currently producing fewer than 80 acres. There is expanding interest within the
agricultural community in Kentucky.
3
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Asexual propagation in the form of stem cuttings is the most common method to
propagate cultivars of blueberries. Asexual propagation is utilized so that the succeding
generations will be an exact copy of the parental generations. Genetic variation is
eliminated; whereas in sexual propagation, the offspring will not have the same qualities
as the parental plant. A producer's economic investment is relatively small for a
commercial producer to become involved with reproducing plants asexually, via cuttings.
To define a cutting, Talbert and Murneek (1939) stated that "A cutting is a detached
portion of a plant placed in soil or water to produce a new plant. It consists of shoots or
branches one or two years old taken from the mature or ripened wood."
Dirr and Heuser Jr. (1987) noted that the use of chemicals for plant propagation
began in 1934 with the discovery of the naturally occurring auxin Indole-3-acetic acid
(IAA). The demonstration that two synthetic auxins, Indole-3-butyric acid (IB A) and
naphthalene acetic acid (NAA), induce a greater rooting response was shown by
Zimmerman and Wilcox (1935). The success of treatment with a root-promoting
chemical on blueberries is dependent upon the hormone and the cultivar, but hormone
treatment has not generally been successful (Gough 1994).
In response to the changing economy of Kentucky tobacco, producers are seeking
an economically viable alternative that can be grown on a similarly small acreage.
Blueberries are an emerging crop that satisfy the needs of these producers and are popular
with consumers for their flavor and health benefits. Local producers are experiencing
success selling blueberry plants to homeowners and other producers. However, the
protocol for propagating specific cultivars under local environmental conditions is
unknown. Prior to initiating this study in 2005, Bluegrass Blueberries, owner Larry
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Martin, (8080 Subtle Road Edmonton, Kentucky 42129) in Metcalfe County, Kentucky,
experienced a great failure in rooting their cuttings during the 2004 season, when
approximately 18,000 cuttings perished and did not root (cuttings retail for $4 per plant,
so the economic loss was $72,000). They were unable to determine the cause of the
failure, because a similar protocol had been successful in previous years. Production of
rooted cuttings has been extremely variable for producers in South Central Kentucky. A
two year study conducted at Western Kentucky University investigated asexual
propagation, from hardwood cuttings. According to Bowling (2000) a hardwood cutting
is a detached portion of a plant placed in soil or water to produce a new plant. It consists
of shoots or branches one to two years old taken form mature or ripened wood. The
study involved four commercially significant cultivars of Vaccinium
highbush blueberry, 'Jersey', 'Elliot', 'Bluecrop', and 'Bluejay'.

corymbosum,
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Experiment II: Weed Study

The use of synthetic chemicals for weed control has been practiced to some extent
since 1900, while the development along scientific lines began in 1944, following the
discovery of the selective phytotoxicity of the phenoxy group of chemicals (Anderson
1983). Chemical treatments developed with the rapid growth of industrialization. The
drift of labor from countryside to factories meant a shortage of manpower on the farms.
In response, agricultural wages increased and crops became increasingly infested with
weeds. Crop rotations were introduced to minimize weed pressure, but this practice was
not always successful (Cremlyn 1978).
Weed competition can decrease crop yields. Zimdahl (2004) reported that
competition resulted between crop and weeds when light, water, or nutrients were in
short supply. Studies performed by Patterson (1986) demonstrated that growth reduction
due to water stress was greater for soybean than for sicklepod. As an example of weed
competition, sicklepod reduced soybean growth more when both species were water
stressed than when both had adequate water.
One of the most successful synthetic pesticides is glyphosate. Glyphosate is a
nonselective post emergent herbicide introduced in 1971. It exhibits herbicidal activity
on a diverse group of herbaceous perennial, annual, and biennial weeds (Moody, 1976).
Glyphosate binds tightly to soil, and is not available for uptake through the root system.
It works by disrupting the EPSP synthase, which is a plant enzyme involved in the
production of amino acids that are essential to plant growth. Monsanto developed
glyphosate and marketed it under the trade name Roundup. Its patent has expired and it

is now available in generic brands. Roundup was registered for use on blueberries in
1986.
Blueberries are a relatively new crop to Kentucky producers. Currently there are
fewer than 80 acres in the state. Blueberries could be an alternative to tobacco. Being in
a temperate climate, weeds and weed pressure are different from a colder climate, such as
Michigan, which currently has over 18,000 acres. In response to the anticipated growth
of the blueberry industry in Kentucky, a two year weed management study was
conducted by Western Kentucky University. The effects of four weed management
schemes on berry yield components were investigated for plants being grown in an
established orchard of'Bluecrop' blueberries in Metcalfe County, Kentucky.
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Chapter 2
Materials and Methods
Experiment I: Asexual Propagation Study

The asexual propagation study was conducted on an eight year old commercial
blueberry orchard in South Central Kentucky at Bluegrass Blueberries. The orchard,
owned by Larry Martin is located at 8080 Subtle Road Edmonton, Kentucky 42129 in
Metcalfe County, Kentucky.
The cuttings were taken from stems that were less than one year old. Stems were
30.48-121.92 cm long and from 0.159 to 0.635 cm in diameter. Propagation materials
were harvested March 4, March 18, April 1, and April 15 in 2005 and March 23, April 6,
April 20, and May 4, 2006. Cultivars studied were 'Bluecrop', 'Bluejay', 'Elliot', and
'Jersey'. The propagation materials were collected using a pair of hand pruners.
The propagation study was conducted in a heated greenhouse at the Western
Kentucky University Agricultural Research and Education Center. After being harvested,
stems were immediately placed in an ice chest and transported to the greenhouse
approximately one hour away. Stems were cut into 5.08 cm lengths, which contained 2
or 3 internodes. They were divided into three categories relative to their original position
on the stem: basal, mid-stem, and distal. Half of the maximal, cut surface of the cuttings
were dipped into a 0.3% solution of Indole-3-butyric acid. The plants were then
immediately inserted into a ground bed, containing 10.16 cm of peat moss. The cuttings
were sustained within an intermittent mist propagation system. The system was
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programmed to initiate mist for 15 seconds every 10 minutes, 24 hours a day. The
system was monitored weekly to insure proper function.
Cuttings were removed from the propagation beds on August 24, September 7,
September 21, and October 5 in 2005 and August 15, August 29, September 12, and
September 26 in 2006.
Cuttings were divided into three parts, leaf, shoot, and root, and dried at 60
degrees C for 96 to 120 hours in a forage drying system. Dried samples were weighed
daily to determine when final moisture content was attained. Oven dried biomass was
determined with a digital balance.
The experimental design was a randomized complete block with four replications.
The plot design was separated by harvest and hormone with each variety tested in each
block. Data were analyzed using SAS software (SAS institute, inc., 1989). Two and
three way interactions were tested and discussed where appropriate. Statistical tests were
performed at the 0.05 level of probability. When F values were significant, means were
compared with Duncan's Multiple Range test.
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Experiment II: Weed Study

Field research was conducted at an eight year old commercial blueberry orchard
in South Central Kentucky at Bluegrass Blueberries, owner Larry Martin, (8080 Subtle
Road Edmonton, KY 42129) in Metcalfe County, Kentucky, approximately 10 miles
southeast of Edmonton. The soil is a Renox series with pH of 5.0. The cultivar
'Bluecrop' was studied because it is the most popular of all northern highbush
blueberries, providing the bulk of the crop worldwide (Trehane, 2004), and because the
planting provided uniform experimental subjects. Plants were spaced 1.828 meters
within rows and 3.048 meters between rows.
The vegetation on the orchard floor had been maintained by mowing for several
years prior to the initiation of the study. No herbicide or other means of vegetation
control were utilized prior to the study. In 2005, common species in the orchard floor
were: Dactylis glomerata (orchardgrass), Trilolium repens (white clover), Trifolium
pratense (red clover), Rubus spp. (blackberry), Festuca arundinacea (fescue), Brassica
campestris (mustard), Plantago spp. (plantain), and Phleumpratense

(timothy). Weeds

were 15.24 - 45.72 centimeters tall at the beginning of the study.
In 2006, common species in the orchard floor were: Dactylis glomerata
(orchardgrass), Festuca arundinacea (fescue), Plantago spp. (plantain), Taraxacum
officinale (dandelion), Trifolium repens (white clover), and Digitaria sanguinalis (large
crabgrass).
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The experimental design was a randomized complete block with four replications.
Plots consisted of six plants, but data were collected on the innermost four. Treatments
were an un-mowed control, "typical" management consisting of mowing, and herbicide
treatments, either 0.609 or 1.828 meters in width beneath and beside the plants. The
amine salt form of the herbicide glyphosate was applied with a backpack sprayer at 70
ml/L with a 2% concentration. A cardboard shield protected the herbicide from coming
in contact with the crop plants. Follow-up applications were made, as necessary, to
maintain a clean strip. In 2005, spray treatments were applied May 2, May 24, July 22,
and September 18; in 2006, the treatments were applied May 18, June 3, and July 21.
Later spraying in 2006 was due to an unusually cool and wet early spring season.
Ripened berries were hand picked by laborers provided by the producer. The
process was supervised by the producer and the researcher. Berries from each plot were
weighed in the field immediately after picking.
Each plant in the plots was investigated for the number of flower or berry clusters,
number of berries per cluster, and number of fruiting branches per plant. The number of
clusters was measured from the tallest fruiting branch. The number of berries per cluster
was obtained from the average of the three clusters on the tallest stem. Data were also
obtained on the new growth of the plants during peak growing season and end of season
new growth. On May 2, 2005, yield components data were collected, June 18, 2005, new
growth data were collected, and February 14, 2006, final new growth data were collected.
On May 18, 2006, yield components data were collected, on July 28, 2006, new growth
data were collected, and on October 21, 2006, final new growth data were collected.

Data were analyzed using SAS software (SAS institute, inc., 1989). All two and
three way interactions were calculated. Statistical tests were performed at the 0.05 level
of probability. When F values were significant, means were compared with Duncan's
Multiple Range test.
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Table 1. Weights of V. corymbosum treated with IBA and separated by time of cutting. Data represent averages for two seasons and four cultivars, 'Bluecrop',
'Bluejay', 'Elliot', and 'Jersey'.
Late Winter

Hormone
Control

0.79
0.88

a
a

Early Spring
-Weight (g)
Root
0.75
a
0.75
a

Hormone
Control

0.35
0.35

a
a

0.21
0.21

0.39
0.42

Hormone
Control

0.69
0.67

a
a

Late Spring

Early Summer

0.95
1.01

a
a

0.90
0.87

a
a

Stem
a
a

0.29
0.30

a
a

0.20
0.21

a
a

Leaf
a
a

0.63
0.61

a
a

0.45
0.48

a
a

Original Cutting
0.97
a
0.75
a
1.27
a
a
0.89
Hormone
0.75
a
a
1.02
a
a
0.94
Control
1.21
Means within the same column for each plant followed by the same letter are not significantly different at the 0.05 level of probability.

Table 2. Weights of four cultivars of V. corymbosum separated by time of cutting. Data combine years and hormone treatments.

Late Winter

Early Spring

Late Spring

Early Summer

-----Weight ( g ) —
Cultivar

Root

'Bluecrop'

0.68

a

0.74

a

1.00

a

0.85

a

'Bluejay'

0.71

a

0.70

a

0.84

a

0.76

a

'Elliot'

0.72

a

0.69

a

1.01

a

1.05

a

'Jersey'

1.20

a

0.88

a

1.06

a

0.90

a

Stem
'Bluecrop'

0.25

b

0.25

a

0.36

a

0.16

a

'Bluejay'

0.28

b

0.14

b

0.19

b

0.13

b

'Elliot'

0.19

b

0.15

b

0.24

ab

0.30

a

'Jersey'

0.65

a

0.30

a

0.38

a

0.22

ab

Leaf
0.55

b

0.46

a

0.64

a

0.35

b

'Bluejay'

0.52

b

0.28

b

0.39

b

0.26

b

'Elliot'

0.57

b

0.30

b

0.62

a

0.71

a

'Jersey'

1.03

a

0.57

a

0.80

a

0.54

a

'Bluecrop'

Original cutting
'Bluecrop'

1.39

a

1.01

ab

1.33

a

0.71

a

'Bluejay'

0.87

b

0.72

c

0.64

c

0.45

b

'Elliot'

0.98

b

0.84

be

0.91

be

0.94

a

'Jersey'

1.63

a

1.09

a

1.09

ba

0.88

a

Means within the same column for each plant followed by the same letter are not significantly different at the 0.05 level of probability.

Table 3. Effect of location on four cultivars of V. corymbosum separated by time of cutting. Data combine years, hormone treatment, and cultivars.

Late Winter

Early Spring
•Weight (g)
Root
1.07
a
0.72
b
0.30
c

Apical
Mid
Basal

1.09
0.82
0.42

a
a
a

Apical
Mid
Basal

0.44
0.68
1.17

b
b
a

Stem
0.25
0.44
0.45

Apical
Mid
Basal

0.13
0.35
0.84

b
b
a

Leaf
0.06
0.25
0.27
Original
Cutting
0.46
0.93
1.74

Late Spring

Early Summer

1.06
0.98
0.90

a
a
a

0.36
0.90
1.08

b
a
a

b
a
a

0.33
0.68
0.64

b
a
a

0.59
0.50
0.30

a
ab
b

b
a
a

0.20
0.32
0.26

a
a
a

0.29
0.24
0.05

a
a
b

a
b
0.66
0.52
c
c
0.37
Apical
a
a
0.81
1.03
b
b
1.27
Mid
a
0.60
a
a
1.31
a
2.78
Basal
Means within the same column for each plant followed by the same letter are not significantly different at the 0.05 level of probability.

Table 4. 2005 yield component weights for V. corymbosum 'Bluecrop' subjected to control, mechanical, and glyphosate treatments.

Weed Control Treatment
Berry weight per

Control

plant

3371.54

plot

20229.25

ab

Mechanical
0.609 m strip
--Weight (g)—
2573.54
b
3566.97

ab

3761.42

a

ab

15441.25

be

22324.88

a

c

19917.00

1.828 m strip

berry
2.57
a
129
a
126
a
1.45
Means within the same row followed by the same letter are not significantly different at the 0.05 level of probability.

a

ON

Table 5. 2005 yield component counts for V. corymbosum 'Bluecrop' subjected to control, mechanical, and glyphosate treatments.
Weed Control Treatment
Yield Component

Control

Mechanical

0.609 m strip

1.828 m strip

Per plant
Berry Clusters
Fruiting branches
Berries

49.94

a

56.31

a

58.94

a

63.25

a

6.38

a

5.44

a

6.25

a

5.88

a

3194.70

a

3280.90

a

3887.20

a

3467.40

a

— P e r cluster—
Berries
10.27
a
10.21
a
9.79
a
9.62
a
Means within the same row followed by the same letter are not significantly different at the 0.05 level of probability.

Table 6. 2006 yield component weights for V. corymbosum 'Bluecrop' subjected to control, mechanical, and glyphosate treatments.

Weed Control Treatment
Berry weight per

Control

plant

21321.00

a

Mechanical
0.609 m strip
Weight (g)
16333
b
17386.00

plot

3553.50

a

2722.10

b

2897.60

1.828 m strip
b

17748.00

b

b

2957.90

b

berry
3.02
a
142
b
101
b
0.80
Means within the same row followed by the same letter are not significantly different at the 0.05 level of probability.

b

00

Table 7. 2006 yield component counts for V. corymbosum 'Bluecrop' subjected to control, mechanical, and glyphosate treatments.
Weed Control Treatment
Yield Component

Control

Mechanical

0.609 m strip

1.828 m strip

Per p l a n t —
Berry Clusters
Fruiting branches
Berries

46.06

c

66.13

be

86.69

b

124.25

a

4.88

b

5.50

ab

6.31

a

4.25

b

1591.00

b

2299.21

b

5238.98

a

5192.85

a

- P e r cluster—
at
10.13
a
6.56
c
8.69
be
7.58
Berries
Means within the same row followed by the same letter are not significantly different at the 0.05 level of probability.

vO

Table 8. New growth for V. corymbosum 'Bluecrop' 2005 and 2006 harvested at different times and subjected to control, mechanical, and chemical treatments.

Weed Control Treatment
Control

Mechanical

1.828 m strip

0.609 m strip
-Height (cm)-

2005
Mid-season
End-season

22.30 c
28.44 a

29.85 b
28.34 a

43.59
20.50

a
a

2006
34.44 b
b
78.66
a
Mid-season
26.11
30.81 b
79.93
a
End-season
b
35.97
Means within the same row followed by the same letter are not significantly different at the 0.05 level of probability.

41.83
20.63

a
a

83.11
88.27

a
a

to
o

Chapter 3
Results
Experiment I: Asexual Propagation Study

Treatment of cuttings with 0.03% indole-3-butyric acid did not have a significant
(p<0.05) effect on oven-dried root weight, oven-dried stem weigh, oven-dried leaf
weight, or the oven-dried weight of the original stem cutting (Table 1). There were no
interactions between these measurements as regards to year or cultivar, so they were
combined.
The oven dried stem weight of four cultivars ('Bluecrop' (BC), 'Bluejay' (BJ),
'Elliot' (E), and 'Jersey' (J)) of Vaccinium corymbosum were significantly different
between cultivars at four harvest times (Table 2). In all harvests, 'J' exhibited the
greatest oven dried stem weight. In late winter, it was significantly greater than the other
three cultivars. In the early spring harvest, 'J' and 'BC' were significantly greater than
'E' and 'BJ'. In the late spring harvest, 'J' and 'BC' were significantly greater than 'BJ'.
In the early summer harvest, 'E' was significantly greater than 'BC' and 'BJ'.
There was no significant difference among the cultivars for oven dried root
weight. Also, there were no significant differences among the four cultivars (Table 2).
'J' exhibited the greatest oven-dried leaf weight at all harvest dates. The other
cultivars were variable (Table 2). At the late winter harvest, 'J' was significantly greater
than the other three cultivars. In the early spring harvest, 'J' and 'BC' was significantly
greater than 'BJ' and 'E'. In the late spring harvest, 'E', 'J', and 'BC' were significantly
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greater than 'BJ'. In the early summer harvest, 'E' and 'J' were significantly greater than
'BC' and 'BJ'.
At all harvest dates, 'J' and 'BC' exhibited the greatest oven-dried weight of the
original cutting (Table 2). At the late winter harvest, 'J' and 'BC' were significantly
greater than 'E' and 'BJ', but at the early spring harvest, 'J' was significantly greater than
'E' and 'BJ'. At the late spring harvest, 'BC' was significantly greater than 'E' and 'BJ',
but by the early summer harvest, 'BC', 'J', and 'E' were significantly greater than 'BJ'.
The effect of location (Apical (A), Mid (M), and Basal (B)) on oven dried leaf
weights for the four cultivars was significant throughout harvests (Table 3). In the late
winter harvest, B was significantly greater than M and A. However, by the early spring
harvest, B and M were not different and were significantly greater than A. In the late
spring harvest, B and M were still different and were significantly greater than A, but by
the early summer harvest, A was significantly greater than B.
The effect of location on oven dried stem weight for four cultivars indicated
significant differences between locations in the late winter, early spring, and early
summer harvests. The late spring harvest indicated no significant differences (Table 3),
while in the late winter harvest, B was significantly greater than A and M. However, in
the early spring harvest, B and M were significantly greater than A. In the early summer
harvest, A and M were significantly greater than B.
The effect of location on oven dried root weight for four cultivars indicated
significant differences between locations in the early spring and early summer harvests
(Table 3). The late winter and late spring harvest indicated no significant difference. In
the early spring harvest, A was significantly greater than M, which was significantly

23

greater than B, however in the early summer harvest, M and B were significantly greater
than A.
The effect of location on oven dried original cutting weight on four cultivars
indicated significant differences between locations in the late winter, early spring, and
late spring (Table 3). By the early summer, location was not significantly different, while
in the late winter and early spring harvest, A was significantly greater than M, which was
significantly greater than B. Meanwhile, in the late spring harvest, M and B were
significantly greater than A.
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Experiment II: Weed Study

The wider (1.828 m) strip of glyphosate was significantly greater than (p<0.05)
mechanical control as regards to berry weight per plant of Vaccinium corymbosum
'Bluecrop' (BC) 2005 (Table 4). Both more narrow (0.609 m) strip of glyphosate and
wider (1.828 m) strip of glyphosate were significantly greater than mechanical control,
while 0.609 m strip of glyphosate was significantly greater than control as regards to total
berry weight per plot BC 2005 (Table 4).
There were no significant differences between treatments as regards to number of
clusters per plant, number of fruiting branches per plant, and number of mean berries per
cluster (Table 5) o f B C 2005.
There were no significant differences as regards to total number of berries per
plant (Table 5) and weight per berry (Table 4) for BC 2005.
Number of clusters per plant for BC 2006 (Table 7), 1.828 m strip was
significantly greater than 0.609 m strip, while 0.609 m strip was significantly greater than
control.
As regards to number of fruiting branches per plant for BC 2006 (Table 7), 0.609
m strip was significantly greater than 1.828 m strip and control. Also, the 0.609 m strip
was significantly greater than mechanical and control as regards to mean berries per
cluster for BC 2006 (Table 7). .

For berry weight, control was significantly greater than mechanical, 0.609 m strip,
and 1.828 m strip in the three tables: berry weight per plot (Table 6), berry weight per
plant (Table 6), and weight per berry (Table 6) for BC 2006.
The 0.609 m strip and 1.828 m strip were significantly greater than control and
mechanical with regards to total berry numbers per plant (Table 7) for BC 2006.
Mid-season new growth of BC 2005 (Table 8), 0.609 m strip and 1.828 m strip
were significantly greater than mechanical, while mechanical was significantly greater
than control. There were no significant differences with regards to end season new
growth between all treatments (Table 8).
Mid season new growth for BC 2006 (Table 8), 0.609 m strip and 1.828 m strip
were significantly greater than control and mechanical. Also, the 0.609 m strip and 1.828
m strip were significantly greater than control and mechanical for the end-season final
new growths (Table 8) for BC 2006.
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Chapter 4
Discussion
Experiment I: Asexual Propagation Study
The lack of response to IBA in this study is in agreement with results obtained by
other researchers on blueberries. Gough (1994) observed that success of rooting of
blueberries with a root-promoting chemical was dependent upon the hormone and the
cultivar, and that this type of hormone treatment has not generally been successful. That
cultivars of Vaccinium corymbosum are variable in their success of rooting, it is likely
that other factors affect rooting success. Generally, if a cutting does not respond to IBA,
other root-promoting compounds do not compensate (Hartman et. al., 2002).
Success of cuttings interacted with the time propagation materials were harvested
from the field. 'Bluecrop' rooted and grew significantly greater at the mid-season
harvest. However, 'Bluejay' was a relatively poor performer and did not root well at the
beginning, middle, or end of the harvest season. 'Elliot' was a slow starter at the
beginning of the harvest season, but improved significantly by the end of the season.
'Jersey' performed well throughout the four harvests, as expected (Gough 1994), but the
trend was early in the season, performance was at optimum level and decreased as the
season progressed.
There was a positive relationship with original cutting weight to new growth
(stem, and leaf). 'Jersey' original cutting weight was significantly greater throughout, as
was new growth, as compared to 'Elliot' in which original cutting weight was
significantly greater end of season, as was new growth. Hartman and Kester (2002)
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noted that thin root cuttings less survive, but there is better rooting; whereas when
utilizing larger diameter cuttings, more survive, but they are not as well rooted. This
success is attributed to more carbohydrate reserves located within the stem.
There was a statistical interaction between the location where the cutting
originated on the stem with the oven-dried weight of the leaf, root, and original stem
cutting. At the first harvest, the basal cuttings accumulated more dry matter than apical
cuttings. As the season progressed, the mid-cutting and apical cutting were significantly
greater than basal cuttings. This season progression can be attributed to the fact that
adventitious roots in stem cuttings of woody perennial plants usually originate from
living parenchyma cells, in the young, secondary phloem (Hartman and Kester 2002),
and the movement of carbohydrates moves through the phloem as the blueberry plant is
preparing to initiate its first flush of growth (Kramer and Kozlowski 1979). Kramer and
Kozlowski (1979) also noted that when growth begins in spring, the carbohydrate
reserves in both roots and shoots are depleted by translocation to growing tissues.
Hartman and Kester (2002) reported that the optimum time to take cuttings is more
closely related to the physiological condition of the plant than to any given calendar date.
Hartman and Kester (2002) stated that".. .in the development of adventitious
roots on IBA treated plum cuttings, as soon as callus and roots started forming,
pronounced carbohydrate increases of sucrose, glucose, fructose, and sorbitol- and starch
losses-occurred at the base of the cuttings where rooting occurs. While soluble
carbohydrates are not the cause of rooting, the developing callus and roots of the cutting
base act as a "sink" for the movement of soluble carbohydrates from the top of the
cutting."
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Commercial blueberry propagators in Kentucky have experienced variability with
the success of asexual propagation. More cultivars need to be studied to determine the
trend for each individual cultivar in relation to success and time of year. The interaction
between location of the cutting and time of harvest is a solid tool that commercial
blueberry propagators should utilize in the future.
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Experiment II: Weed Study

Fruiting clusters, fruiting branches, and the number of berries were not affected
by weed control treatments in 2005 (Table 5). Trehane (2006) noted that flower buds for
the following year are initiated approximately 60 to 90 days after the current year's
flowering when the new shoots have reached sufficient maturity to support them. As
winter approaches, buds are clearly differentiated into those that are flower bearing and
those that are vegetative. Since these yield components are determined the prior growing
season, these results were predictable.
There was potential for mechanical injury in the mowed plots that manifested
itself in the weight per berry 2005. Since the management plan for the orchard was to
control weeds as closely as possible to the base of the plant with a tractor-pulled mower
followed by a power riding mower, potential injury seems likely. Another possible
explanation is that the orchard floor beneath the mechanical plots was essentially a fescue
turf due to the mowing. Fescue has been shown to use water inefficiently (Silcock and
Wilson, 1981). Due to the fact that both fescue and blueberry roots are relatively shallow
(Gough 1994), competition for water was exacerbated due to the dry conditions of 2005.
It is possible that compared to the mowed plots, those with no weed control benefited
from the shade provided by the dead foliage of winter annuals.
The berry weight per plant and per plot is an anomaly due to the fact that these
numbers are derived from the weight per berry data. This anomaly is inconsistent with
the counted data from the yield components and at this time no explanation seems viable.
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In 2006, chemical treatments contributed to an increase in total berry numbers and
mean berries per cluster. Chemical treatment are likely a direct correlation to the
previous year's weed control. There was a 3.5 fold increase in the number of berries in
plots where weeds were controlled chemically when compared to the weedy control in
2006. The yield component, number of fruiting branches per plant, appears to be less
sensitive to weed pressure than mean berries per cluster or total berries per plant.
The number of clusters per plant in 2006 was most significantly increased by the
widest strip of chemical weed control. The wider strip meant less competition, and
therefore means more clusters per plant. There was a 3 fold increase in the number of
clusters per plant in plots where weeds were controlled chemically in a 1.828 m strip
when compared to the weedy control.
It was interesting to note that while the number of berry clusters per plant
increased by 3.5 fold compared to the control, the weight per berry in the control plot
increased by a similar magnitude. Thus, a complementary mechanism appeared to have
occurred in the presence of weed pressure. Although berry numbers were significantly
less in weedy plots, a competing mechanism appears to be at work. There are fewer
berries in the control plot, but each berry weighs more. The berry weight, in turn, effects
the outcome of the berry weight per plant and berry weight per plot.
The mid-season new growth measurement in 2005 was taken during a dry season
and in the absence of irrigation. Therefore the plants in the glyphosate treated plots
exhibited more new growth. This new growth will likely equate to higher future yield. In
fact, the data in this study the following year agreed. There was an increase in the
number of clusters, and berries per cluster in 2006. However, by the end of the season,

the new growth of the plants in the control and mechanical plots was equivalent to the
glyphosate treated plots. The new growth was due to the producer irrigating during the
latter season of berry harvest. Also, these are established eight year old plants with
extensive root systems that can acquire water for a short drought period.
The measurements of mid-season growth and end-season growth in 2006
demonstrated increased growth in the glyphosate treated plots. Though the irrigation was
equivalent in both years, weed pressure was reduced leading to increased new growth. A
remarkable amount of new growth was observed on plots with chemical weed control. In
fact, two to three times the amount of growth occurred. This amount of new growth
translated into more cuttings for the producer's plant sales and more sites for future berry
development for next year's crop.
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